Purification, characterization and cloning of tensilin, the collagen-fibril binding and tissue-stiffening factor from Cucumaria frondosa dermis.
The inner dermis of the sea cucumber, Cucumaria frondosa, is a mutable collagenous tissue characterized by rapid and reversible changes in its mechanical properties regulated by one or more protein effectors that are released from neurosecretory cells. One such effector, tensilin, is a collagen-fibril binding protein, named for its ability to induce dermis stiffening. Tensilin was purified using an affinity column constructed from C. frondosa collagen-fibrils. The protein migrates as a single band on SDS-PAGE (Mr approximately 33 kDa) and has an isoelectric point of 5.8. Equilibrium sedimentation experiments suggest a molecular mass of approximately 28.5-29.4 kDa. Carbohydrate analysis of tensilin revealed no measurable sugar content. The molar amount of tensilin was determined to be 0.38% that of collagen and 47% that of stiparin, a constitutive matrix glycoprotein. A full-length cDNA clone for tensilin was obtained from a C. frondosa inner dermis cDNA expression library. Predicted properties derived from the deduced peptide sequence were in agreement with those of the native protein. A noted feature of tensilin's deduced peptide sequence, particularly in its N-terminal domain, is its homology to tissue inhibitor of metalloproteinases. Tensilin's C-terminal tail has no known homology to other proteins but contains a putative collagen-fibril binding site.